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(57) ABSTRACT

An access device places a medical article within a body space
ol a patient. The device has a needle that includes a needle
body and hub. The device further includes a dilator coaxially
disposed and slideable over the needle body and a medical
article. A viewing space 1s disposed between the dilator and
the medical article with at least one passageway or conduit
connecting the viewing space with the interior bore of the
needle body. The passageway 1s defined at least 1n part by
openings through the sides of the needle and dilator. At least
a portion of the conduit or passageway can be defined by one
or more grooves between the needle and dilator. The device
can further include a guidewire and an interlock between the
guidewire and the needle and/or dilator. The device can fur-
ther include one or more stops disposed between the
guidewire and the needle and/or dilator to limit the extent to
which the guidewire can be moved (e.g., advanced) relative to
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1
ACCESS DEVICE
CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s related to and claims the benefit under
35U.S.C. §119(e) to U.S. Provisional Patent Application Ser.
No. 60/912,645 (filed Apr. 18, 2007) and 60/948,136 (filed
Jul. 5, 2007), all of which are hereby expressly incorporated
by reference 1n their entireties.

BACKGROUND

1. Field of the Invention

This mvention 1s generally directed to access devices for
introducing and/or delivering a medical article (such as, for
example, a catheter, cannula, sheath, etc.) into a body space,
such as, for example, an artery, vein, vessel, body cavity, or
drainage site.

2. Description of the Related Art

A preferred non-surgical method for inserting a catheter or
vascular sheath mto a blood vessel involves the use of the
Seldinger or a modified Seldinger technique, which includes
an access needle that 1s inserted into a patient’s blood vessel.
A guidewire 1s inserted through the needle and nto the vessel.
The needle 1s removed, and a dilator and sheath 1n combina-
tion or separately are then iserted over the guidewire. The
dilator and sheath, together or separately, are then mserted a
short distance through the tissue into the vessel, atter which
the dilator and guidewire are removed and discarded. A cath-
eter or other medical article may then be 1nserted through the
sheath 1nto the vessel to a desired location, or the sheath may
simply be left 1n the vessel.

A number of vascular access devices are known. U.S. Pat.
Nos. 4,241,019, 4,289,450, 4,756,230, 4,978,334, 5,124,544,
5,424,410, 5,312,355, 5,212,052, 5,538,132, 5,885,217,
6,120,460, 6,179,823, 6,210,332, 6,726,659 and 7,025,746
disclose examples of such devices. None of these devices,
however, has the ease and safety of use that physicians and
other healthcare providers would prefer. Thus, there exists a
need for an easier-to-use and safer vascular access device,
especially one that would clearly and promptly indicate when
a blood vessel has been punctured and one that would reduce
accidental needle sticks and other attendant risks of over-wire
vascular access.

SUMMARY

Embodiments of the present invention involve several fea-
tures for an access device useful for the delivery of a catheter
or sheath 1nto a space within a patient’s body, such as, for
example, a blood vessel or drainage site. Without limiting the
scope of this mvention, 1its more prominent features will be
discussed briefly. After considering this discussion, and par-
ticularly after reading the Detailed Description of the Pre-
terred Embodiments section below 1n combination with this
section, one will understand how the features and aspects of
this ivention provide several advantages over prior access
devices.

One aspect of the present mvention mvolves an access
device for placing a medical article within a body space. The
device 1ncludes a needle having a needle body and a dilator
coaxially disposed about the needle body and having a dilator
shaft. The device further includes a medical article coaxially
disposed about the dilator and a plurality of openings extend-
ing through a side of at least one of the needle body and the
dilator shaft. The device further includes at least one opening
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2

in the other one of the needle body and dilator shatt. The
plurality of openings are spaced about the one of the needle
body or dilator shaft so that at least one of the plurality of
openings at least partially overlaps the at least one opening 1n
the other one of the needle body and dilator shaft when the
needle body is rotationally clocked relative to the dilator shaft
in a first position and 1n a second position. The second posi-
tion 1s different than the first position. The device further
includes a viewing space disposed between the dilator and the
medical article and at least one passageway connecting the
viewing space with an interior bore of the needle body. The
passageway 1s defined at least in part by the plurality of
openings and the at least one opening.

In some embodiments, these side openings are aligned or
are overlapped to permit the flow of blood or other body fluid
from the needle to the viewing space. In other embodiments,
the side openings can be configured to overlap regardless of
the rotational orientation of the dilator relative to the needle.
For example, by 1rregularly spacing and/or slotting the side
openings 1n one or both of the needle and the dilator, one or
more passageways through the side walls of the needle and
dilator can be provided.

In some embodiments, the conduit or passageway 1s (al-

though need not be) formed between the side openings in the
dilator and the needle to connect the interior bore of the
needle body with the viewing space. At least a portion of the
conduit or passageway can be defined by one or more grooves
that are formed (e g., by scoring) on an outer side surface of
the needle, on an 1nner side surface of the dilator surface, or on
both the needle outer side surface and the dilator inner side
surface. In this latter form, the grooves can oppose each other
or can overlap at one or more points to define a portion of the
passageway.

In additional embodiments, the conduit or passageway that
places the side openings in communication can be formed by
incongruous shapes (e.g., ncongruous radial cross-sectional
shapes) between the needle outer surface and the dilator inner
surface. For example, the needle outer surface can have a
circular shape and the dilator inner surface can have an oval
shape with a minor dimension of the oval substantially equals
the diameter to the circle, or vise versa. The needle outer
surface and the dilator inner surface also can have other
incongruous shapes, such as, but without limitation, a triangle
and a circle, a square and a circle, and a square and a triangle,
where the needle supports the dilator at least at two points.

The viewing space, which occurs between an mner surface
of the sheath and an outer surface of the dilator, can have an
annular shape and can have an axial length that 1s almost
coextensive with the length of the sheath. In other embodi-
ments, the annular space can be significantly smaller than the
clongated annular space just described. For example, but
without limitation, the space can take the form of one or more
annular grooves (or a fraction(s) of such an annular groove(s))
that 1s or are disposed at a distal, mid and/or proximal
portion(s) of the sheath. For example, but without limitation,
a groove can be formed on an outer surface the dilator with the
side opening extending from a bottom of the groove through
the side of the dilator. The space alternatively can have a
linear, curved or spiral shape along an axial length of the
sheath or can be formed by a plurality of such shapes. For
example, one or more axial and/or spiral grooves can be
formed (e.g., by scoring) on an outer side surface of the
dilator, on an 1nner side surface of the sheath, or on both the
dilator outer side surface and the sheath inner side surface. In
this latter form, the grooves can oppose each other or can
overlap at one or more points to define the passageway.
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Another aspect of the present invention involves an access
device for placing a medical article within a body space. The
device includes a needle that has a needle body, a dilator
coaxially disposed about the needle body and that has a dila-
tor shaft. The device further includes a guidewire and an
interlock between the guidewire and at least one of the needle
and the dilator.

The interconnection or interlock may comprise an attach-
ment connecting the gumidewire to at least one area on the
needle body, needle hub, and/or dilator hub. Additionally, the
interconnection or mnterlock may comprise an attachment to
the guidewire so that the guidewire cannot be totally retracted
into the bevel tip or inadvertently advanced too far, resulting
in intravascular guidewire loss.

The interlock or interconnection can be configured to
maintain a guidewire length beyond the needle tip when
advanced. The length of guidewire extension beyond the
bevel tip 1s sulficient to prevent unwanted or accidental punc-
tures and injury, both 1nside and outside the patient’s body.
Additionally, the mterlock or mterconnection can be config-
ured to retain the guidewire to the access device so that the
guidewire 1s not misplaced or lost 1n the patient’s body.

The interlock or interconnection can comprise a release
member adapted to engage a lock member on either the
needle and/or dilator. The lock member releasably locks the
needle and dilator hubs together. When the guidewire 1s
advanced by a suflicient extent, the release member cooper-
ates with and releases the lock member to release the dilator
hub from the needle hub. Once the lock member 1s released,
the dilator (and possibly the medical article) can be advanced
over the needle.

Another aspect of the invention 1mnvolves an access device
for placing a medical article within a body space. The device
includes a needle that has a needle body and a dilator coaxi-
ally disposed about the needle body. The device further
includes a lock member configured to move between a lock
state and an unlock state. The lock member connects the
needle to the dilator so as to inhibit at least relative axial
movement between at least a portion of the needle and at least
a portion of the dilator when the lock member 1s 1n at least the
lock state. The device further includes a guidewire configured
to be coaxially disposed within at least a portion of the needle
body and a release member configured to engage with the
lock member so as to at least move the lock member from the
lock state to the unlock state.

Another aspect of the present invention mvolves a method
of locking a guidewire to an access device. The method
includes releasably locking a dilator to a needle so as to
inhibit at least relative axial movement between at least a
portion of the needle and at least a portion of the dilator. The
method further includes sliding a release member and
guidewire 1n a distal direction relative to the locked dilator
and needle, the guidewire being attached to the release mem-
ber and engaging the release member with at least one of the
dilator and needle so as to unlock the dilator from the needle
and 1nhibit at least relative axial movement between at least a
portion of the guidewire and at least a portion of the needle.

Another aspect of the present invention involves an access
device for placing a medical article within a body space. The
device includes a needle having a needle body, a dilator
coaxially disposed about the needle body and having a dilator
shaft, a guidewire, and one or more stops disposed between
the guidewire and at least one of the needle and the dilator.

In some embodiments, the one or more stops (which can be
adjustable) limit the extent to which the guidewire can be
moved (e.g., advanced) relative to the needle or inhibit such
relattve movement (e.g., backwards movement). In some
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modes, a stop can be disposed at the proximal end of the
guidewire to inhibit the proximal end from slipping into the
proximal end of the needle (e.g., into the needle hub). In other
modes, the stop can be positioned just proximal to the needle
hub to help regulate the length of guidewire that can be
advanced from the needle tip. In still other modes, the stop
can be slid along the guidewire and set in a position thereon
(e.g., near the needle hub). Preferably, an interaction (e.g.,
interference, friction, mechanical coupling, adhesion, etc.)
exists between the guidewire and the stop to 1nhibit relative
movement between these components.

Another aspect of the preset invention mvolves an access
device that has a releasable interlock. The interlock inhibits
relative rotational movement between a needle and a dilator,
at least when the needle 1s mserted into a patient. By inhibat-
ing such relative rotational movement, side openings 1n the
needle and dilator can be held 1in alignment to provide a
simplified passageway through which the blood or fluid may
flow. Thus, when the needle enters a blood vessel or drainage
site 1n the patient, blood or other body tluid quickly flows 1nto
a passageway. The resulting blood or fluid flash 1s visible
through the medical article (sheath or catheter) to indicate
that the needle tip has entered the vessel or drainage site.

For example, but without limitation, the dilator can com-
prise, 1n some embodiments, a dilator hub and dilator having
one or more side openings. The dilator hub may have a luer
connection and a releasable locking mechanism. The releas-
able locking mechanism can be configured to releasably
engage and secure the dilator to another part, such as the
needle hub. When the needle hub and the dilator hub are
releasably locked to prevent rotation therebetween, one or
more of the side openings in the dilator are aligned with one
or more side openings in the needle. The locking mechanism
can also be configured to 1inhibit unintentional relative axial
movement between the needle and the dilator.

These and other aspects of the present invention will
become readily apparent to those skilled in the art from the
following detailed description of the preferred embodiments,
which refers to the attached figures. The mnvention 1s not
limited, however, to the particular embodiments that are dis-
closed.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other features, aspects, and advantages of the
invention disclosed herein are described below with reference
to the drawings of preferred embodiments, which are
intended to 1llustrate and not to limit the invention. Addition-
ally, from figure to figure, the same reference numerals have
been used to designate the same components of an 1llustrated
embodiment. The following 1s a brief description of each of
the drawings.

FIG. 1 1s a perspective view of a preferred embodiment of
an access device configured 1n accordance with the present
invention and shows coaxially aligned needle, dilator, medi-
cal article, and guidewire.

FIG. 2A 1s side view of a needle of the embodiment
depicted 1n FIG. 1.

FIG. 2B 1s a cross-sectional view of the needle of the
embodiment depicted in FIG. 2A taken along line A-A.

FIG. 3A 15 a side view of the dilator portion of the embodi-
ment depicted 1n FIG. 1.

FIG. 3B 1s a proximal end view of the dilator portion of
FIG. 3A.

FIG. 3C 1s a cross-sectional view of the dilator portion of
the embodiment depicted 1n FIG. 3A, taken along line B-B.
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FIG. 4A 1s a side view of a sheath of the embodiment from
FIG. 1.

FIG. 4B i1s a proximal end view of the sheath of FIG. 4A.

FIG. 5 15 a side view of the access device of FIG. 1.

FIG. 6 1s an enlarged cross-sectional view of a portion the
embodiment 1llustrated in FIG. 5 which 1s circled by line C-C.

FIG. 7 1s a similar cross-sectional view of a portion of an
access device which 1s configured 1n accordance with another
preferred embodiment of present invention.

FIG. 8 1s a similar cross-sectional view of a portion of an
access device which 1s configured 1n accordance with an
additional preferred embodiment of present invention.

FIG. 9 1s an enlarged cross-sectional view of a needle hub
with a gmdewire extending therethrough, wherein the needle
hub and the guidewire are configured 1n accordance with
another preferred embodiment of the present invention.

FI1G. 10 1s an enlarged cross-sectional view of a needle hub
with a gmidewire extending therethrough, wherein the needle
hub and the guidewire are configured 1n accordance with a
turther preferred embodiment of the present invention.

FI1G. 11 1s an enlarged cross-sectional view of a needle hub
with a gumidewire extending therethrough, wherein the needle
hub and the guidewire are configured 1n accordance with an
additional preferred embodiment of the present invention.

FIG. 12 1s an enlarged view of a section of a guidewire
configured 1n accordance with a further preferred embodi-
ment of the present invention.

FIG. 13 1s an enlarged view of a section of a guidewire
configured 1n accordance with another preferred embodiment
of the present invention.

FIG. 14 1s an enlarged side view of a proximal end of an
access device, including a guidewire with a release mecha-
nism, which are configured 1n accordance with an additional
embodiment of the present invention.

FIG. 15 1s an enlarged side view of a proximal end of an
access device that 1s configured in accordance with another
embodiment of the present invention.

FIG. 16 1s a side view of a guidewire configured 1n accor-
dance with another embodiment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The present disclosure provides an access device for the
delivery of a medical article, for example a catheter or sheath,
to a blood vessel or drainage site that overcomes possible
disadvantages associated with conventional non-surgical
catheter insertion techniques.

The present disclosure provides an access device for the
delivery of a medical article (e.g., catheter or sheath) to a
blood vessel or drainage site. FIG. 1 illustrates an access
device 102 that 1s configured to be 1inserted into a blood vessel
(e.g., a vein or an artery) in accordance with a preferred
embodiment of the present invention. While the access device
1s described below 1n this context (i.e., for vascular access),
the access device also can be used to access and place a
medical article (e.g., catheter or sheath) into other locations
within a patient’s body (e.g., a drainage site) and for other
purposes (€.g., for draining an abscess).

The present embodiment of the access device 1s disclosed
in the context of placing an exemplary single-piece, tubular
medical article mto a body space within a patient. Once
placed, the tubular article can then be used to receirve other
medical articles (e.g., catheters, guidewires, etc.) to provide
access 1nto the body space, and/or used to provide a passage
way for introducing fluids into the body space or removing,
(e.g., dramning) fluids from the body space. In the illustrated
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embodiment, the tubular medical article 1s a sheath or catheter
that 1s configured primarily to provide a flmid passage into a
vein. The principles of the present invention, however, are not
limited to the placement of single piece sheaths or catheters,
or to the subsequent insertion of a medical article via the
sheath or catheter. Instead, 1t will be understood by one of
skill 1n this art, in light of the present disclosure, that the
access device disclosed herein also can be successiully uti-
lized 1n connection with placing one or more other types of
medical articles, including other types of sheaths, fluid drain-
age and delivery tubes, and single or multi-lumen catheters
directly in the patient or indirectly via another medical article.

For example, but without limitation, the access device dis-
closed herein can also be configured to directly or indirectly
place central venous catheters, peripherally mserted central
catheters, hemodialysis catheters, surgical drainage tubes,
tear-away sheaths, multi-piece sheaths, scopes, as well as
electrical conduit for wires or cables connected to external or
implanted electronic devices or sensors. As explained above,
the medical articles listed above may be directly placed 1n the
patient via the dilator, needle, and guidewire of the access
device or subsequently placed within the patient via a medical
article that was placed within the patient via the dilator,
needle, and guidewire of the access device.

Further, the embodiments disclosed herein are not limited
to co-axial msertion of a single medical article. For example,
two catheters may be inserted in the patient via an mserted
sheath or a second catheter may be inserted in the patient via
an 1nserted first catheter. Further, 1n addition to providing a
conduit or passageway into the vessel or other body space, the
medical article inserted via the dilator, needle, and guidewire
can form a lumen that 1s 1n addition to the lumen(s) of the
subsequently 1nserted medical article. One skilled 1n the art
can also find additional applications for the devices and sys-
tems disclosed herein. Thus, the illustration and description
of the access device in connection with a sheath (e.g., for
micro puncture applications) 1s merely exemplary of one
possible application of the access device.

The access device 102 comprises a needle 20, a dilator 28,
a sheath (e.g., catheter or cannula) 58, and a guidewire 120. In
preferred embodiments, the dilator 28 1s coaxially mounted
on the needle 20, and the sheath 58 1s coaxially mounted on
the dilator 28.

In the 1illustrated embodiment, the needle 20, dilator 28,
and sheath 58 are releasably interlocked at the proximal end
110 of the access device 102. In some embodiments, the
releasable interlock between the needle 20, dilator 28, and
sheath 38 1s a linear interlock where the dilator 28 1s locked to
the needle 20 at interface 101 and the sheath 58 1s locked to
the dilator 28 at interface 103. Preferably, the needle 20 locks
to the dilator 28 via a lock mechanism 26. The lock mecha-
nism 26 may comprise an engaging mechanism such as
hinged clips 27 with clip sides 29. The hinged clips 27 may
releasably engage and secure the dilator 28 to the needle 20.
In some embodiments, the clip sides 29 engage and secure the
dilator 28 by clipping to the outer lip of a luer connection 33
on the dilator 28. Although hinged clips 27 are shown, the
lock member 26 may comprise any suitable engaging mecha-
nism known 1n the art. In the 1llustrated embodiment, as best
seen 1n FIG. 3B, the portions of the outer lip onto which the
hinge clips 27 engage are flats to inhibit rotation of the needle
hub 21 relative to the dilator hub 32 after a certain degree of
relative rotation (e.g., 180 degrees ) between the needle hub 21
and the dilator hub 32.

Similarly, the sheath 58 1s secured to the dilator 28 through
a lock member 59. The sheath 58 may, preferably, comprise a
twist lock member 59 so that the user may releasably engage
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and secure the dilator 28 to the sheath 58. In some preferred
embodiments, the dilator 28 comprises teeth or prongs that
are configured to mate or attach to corresponding areas on the
sheath 58. Preferably, the needle 20, dilator 28 and sheath 58
are releasably locked so that a physician or user may remove

sections or portions of the access device as needed for treat-
ment.

FIGS. 2A and 2B depict the needle 20 of the preferred
embodiment shown 1n FIG. 1. FIG. 2A shows a side view of
the needle 20 and FIG. 2B provides a cross-sectional view of
the needle 20. As shown 1n both FIGS. 2A and 2B, the needle
20 has a needle body 22, distal end 106, and proximal portion
24. Preterably, the proximal portion 24 has a needle hub 21
and the lock member 26.

The needle body 22 preferably has an elongated tubular
shape having a circular, constant-diameter inner bore and a
circular, constant-diameter exterior surface. In other embodi-
ments, however, the needle body 22 can have other bore and
exterior shapes (such as, for example, but without limitation,
an oval cross-sectional shape).

The needle body 22 has a sulliciently long length to access
a targeted subcutaneous body space and has a suificient gauge
s1ze to withstand the msertion forces when accessing the body
space without causing undue trauma. For many applications,
the needle body can have a length between 3-20 cm, and more
preferably between 3-10 cm. For example, to access a body
space (e.g., a vessel) 1n the thorax of an adult human, the
needle body 22 preferably has a length of 7 cm or greater, and
more preferably has a length of 9 cm or greater, and most
preferably has a length of 9 to 10 cm. The size of the needle
preferably 1s 18 gauge or smaller, and more preferably
between 18-26 gauge, and most preferably between 18-26
gauge. For applications with a neonate, the length and gauge
of the needle body 22 should be shorter and smaller, for
example preferably between 3-4 cm and between 26-28
gauge.

As best seen 1 FIGS. 2A and 2B, the needle body 22
includes at least one fenestration or opening 34 near a distal
end of the needle body 22. The fenestration 34 extends
through the wall of the needle body 22. In addition, the needle
body 22 can have abevel tip 108 disposed on the distal portion
106.

The needle hub 21 may also include locking structures at
the proximal portion and distal portion of the needle hub 21.
These locking structures may be a luer-thread-type or another
type of connections. In the illustrated embodiment, a luer
connection 35, such a luer lock or slip, 1s disposed at the
proximal portion 24 of the needle 20. This allows the physi-
cian or healthcare provider, for example, to ntroduce a
guidewire 120 through the hollow portion of the luer connec-
tion 35, through the needle body 22, and into a punctured
vessel. Additionally, a physician or healthcare provider may
also attach a syringe to the luer connection 35 to perform
other procedures as desired.

As discussed above, 1n preferred embodiments, the needle
hub 21 comprises the lock member 26. The lock member 26
may be configured to lock or secure another part such as, for
example, the dilator 28 or the sheath 58, to the needle 20. As
shown 1n FIG. 2A, the lock member 26 can comprise an
engaging mechanism such as a pair of hinged clips 27,
although other types of locking mechanisms comprising tabs
and/or slots can also be used. Preferably, the clip sides 29 of
the hinged clips 27 can engage a lipped surface such as the
outer lip 37 of a luer connection 33 to the dilator 28, shown 1n
FIG. 1. Once engaged, the clip sides 29 prevent the locked
part from undesired slipping or releasing. In certain embodi-
ments, the clips 27 are hinged to provide a bias towards the
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center of the needle hub 21. Preferably, the bias prevents the
secured part from slipping or disengaging from the hinged
clips 27. More preferably, the bias of the hinged clips 27 can
be overcome by simultaneously applying pressure to or
squeezing the sides 29 of the clips 27 to release, for example,
a luer connection to the luer connection 33 from the needle
hub 21. To apply the appropriate releasing pressure, a physi-
cian or healthcare provider may, for example, place an index
finger and thumb on the sides 29 of the hinged clips 27 and
apply squeezing pressure to overcome the hinge bias. The
hinged clips 27 will, preferably, release only when suificient
releasing pressure 1s applied to both clip sides 29.

The needle proximal portion 24 may have color coding,
words, or other 1indicia, such as a pi1vot or notch, to indicate to
the operator the position of the bevel tip 108 relative to the
dilator 28 or the sheath 38. Also, there may be a mechanical {it
between the dilator 28 and the needle body 22 so that the
physician or healthcare provider would sense by feel or sound
(e.g., by a click) when the needle body 22 has been rotated to
change the position of the bevel tip 108. The needle body 22
can be rotated relative to the dilator 28 and sheath 58, so that
the bevel tip 108 can be 1nserted into the blood vessel with
bevel tip up, and can be rotated 180 degrees so that the bevel
t1ip 108 1s down after successtul insertion. When the bevel tip
108 1s 1n this position, 1t may be less likely that movement of
the needle body 22 will cause injury to the blood vessel.

FIGS. 3A, 3B, and 3C provide a side view of an entire
dilator 28, a side view of the dilator hub 32 from the proximal
end 45, and a cross-sectional view of a dilator 28, respec-
tively, for the embodiment described in FIG. 1. As shown, the
dilator 28 may comprise a dilator shaft 30 and a dilator hub
32. The dilator shaft 30 may further comprise one or more
side openings or fenestrations 111. The dilator hub 32 prei-
erably comprises a luer connection 33 with an outer lip 37. In
some embodiments, the outer lip 37 can be configured to
engage to a lock member 26 on the needle 20.

Additionally, the dilator shaft 30 may be coaxially
mounted to the needle body 22 by slipping the hollow section
113 of the dilator shaft 30 over the needle body 22 and
releasably securing the dilator hub 32 to the needle hub 21.
Preferably, the proximal end 43 of the dilator hub 32 1s con-
figured to mechanically fit and interlock with the needle lock
member 26 to inhibit some rotational and axial motion. More
preferably, the dilator shaft 30 1s releasably mounted to the
needle body 22 so that the dilator shait 30 can be mounted and
released, or vice versa, from a coaxial position relative to the
needle body 22.

In some embodiments, the dilator hub 32 further comprises
a locking mechanmism 39. In FIG. 3 A, the locking mechanism
39 comprises posts, teeth, or prongs projecting from the dila-
tor hub 32. These teeth 39 can be configured to mate or attach
to corresponding receiving areas disposed on another part
such as the sheath 58 or the needle hub 21. This locking
mechanism 39 will be explained in greater detail 1n the fol-
low1ing section.

FIGS. 4A and 4B show side views of the medical article or
sheath 58 illustrated 1n FIG. 1. FIG. 4B provides a side view
from the proximal end 57. The medical article preferably, but
not necessarily, includes a sheath 58. In preferred embodi-
ments, the sheath 38 comprises a sheath body 54 and a sheath
hub 53. The sheath body 54 may be made partially or com-
pletely from a clear, translucent, semi-opaque, or transparent
material. Such transparent, translucent, semi-opaque and
clear materials allow a clinician the ability to see when blood
or other body fluids tlows into the needle, through the needle
side openming(s), through the side dilator opening(s), and 1nto
the viewing space between the dilator and sheath.
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The sheath body 54 may be a single piece sheath through
which a catheter or other medical article (e.g., a gmdewire) 1s
inserted into the vessel. In such an embodiment, the sheath
body 54 forms a conduit for insertion of the catheter or other
medical article (e.g., a gumidewire). In addition to providing a
conduit, the sheath or a portion of the sheath can form a lumen
that 1s 1n addition to the lumen(s) of the catheter. For example,
an equivalent to a triple lumen catheter can be formed by
iserting a dual lumen catheter through the sheath body 54
with the sheath body 54 itself forming a third lumen. The
sheath hub 33 may further comprise winged ends 535 and a
lock member 59.

Preferably, the lock member 39 may comprise a locking or
attaching structure that mates or engages with a correspond-
ing structure. For example, the lock member 39 may comprise
indentations, bumps, or grooves designed to engage and
secure the teeth 39 on the dilator hub 32 described above 1n
FIG. 2A. The sheath hub 53, as best seen 1n FIGS. 4A and 4B,
preferably 1s designed so that the teeth 39 of the dilator hub 32
can enter the sheath hub 53 substantially unobstructed. How-
ever, 1n use, once the sheath hub 33 1s placed at a desired
location over the dilator shait 30, the physician or healthcare
provider can twist the sheath hub 53 and disengage the lock-
ing member 59. The locking member 59 can be, for example,
a protruding bump, dent, etc., that creates a mechanical fit so
that the dilator hub 32 and the sheath hub 53 are releasably
interlocked. In the 1llustrated embodiment, the locking mem-
ber 59 of the sheath hub 33 comprises a pair of axial arranged
grooves which extend from an end of the sheath hub 53 and
terminate at a protruding bump, dent, etc. Preferably, the
locked position can be disengaged by twisting the dilator hub
32 relative to the sheath hub 53. Additionally, the sheath hub

may comprise wings 35 or handle structures to allow for easy
release and removal of the sheath body 54 from other parts.
In some applications, the wings 55 are sized to provide the
healthcare provider with leverage for breaking apart the
sheath hub 33. For example, the sheath hub 53 may comprise
a thin membrane 61 connecting the halves of the sheath hub
53. The membrane 61 1s s1zed to keep the halves of the sheath
hub 353 together until the healthcare provider decides to

remove the sheath hub 53 from the access device. The health-
care provider manipulates the wings 535 to break the mem-
brane 61 and separate the sheath hub 33 into removable
halves.

It may be advantageous to remove a portion or the entire
sheath body 54 depending on the type of catheter or medical
article that 1s to be inserted into the vessel after employing the
access device 102. For example, after the catheter or other
medical article 1s inserted into the vessel, a portion of the
sheath body 34 can be separated or peeled-away and
removed. A peel-away sheath can include perforations, ser-
rations, or other material structure to allow the physician or
healthcare provider to easily remove a portion or the entire
sheath body 54.

FIG. § depicts a side view of the assembled access device
102 1n which the needle 20, dilator 28, and sheath 58 are
interlocked together. In the assembly, as noted above the
needle 20, dilator 28 and sheath 58 are coaxially disposed
about a common longitudinal axis.

FIG. 6 depicts a partial cross-sectional view of the
assembled unit. As noted above, the needle body 22, prefer-
ably, comprises one or more side openings 34 in its side wall.
Additionally, the dilator may comprise one or more side
openings 111. FIG. 6, however, illustrates the alignment
between only one set of corresponding side openings. Other
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sets of side openings can also be aligned or be misaligned
depending upon the relative orientations of the needle 20 and
the dilator 28.

Preferably the dilator shaft 30 may be coaxially positioned
to minimize the annular space 36 between the needle body 22
and the dilator shaft 30. The inner surface 38 of the dilator
shaft 30 need not, though it can, lie directly against the outer-
surface 40 of the needle body 22. Preferably, the annular
interface 36 between the outer-surface 40 of the needle body
22 and the inner surface 38 of the dilator shatt 30 1s minimized
to inhibit the tlow of blood or 1ts constituents (or other bodily
fluids) 1into the annular interface 36 between the dilator shatt
30 and needle body 22. Advantageously, this feature mini-
mizes the blood’s exposure to multiple external surfaces and
reduces the risk of contamination, infection, and clotting.

The sheath body 54 1s made partially or completely from
clear, semi-opaque, translucent, or transparent material so
that when blood flows 1nto the needle body 22, (1) through the
needle side opeming 34, (2) through the dilator side opening
111, and (3) 1nto an annular space 60 between the dilator shaift
30 and the sheath body 34, the physician or healthcare pro-
vider can see the blood. This will indicate to the physician or
healthcare provider that the bevel tip 108 of the needle body
22 has punctured a blood vessel.

More preferably, the dilator shait 30 can be coaxially
mounted to the needle body 22 such that at least one side
opening 34 disposed on the needle body 22 1s rotationally
aligned with at least one side opening 111 on the dilator shaft
30. In some embodiments, the needle body 22 and dilator
shaft 30 may (both) have multiple side openings 34, 111
where some or all of these side openings 34, 111 can be
rotationally aligned. Preferably, the needle body 22 and dila-
tor shaft 30 maintain rotational alignment so that blood tflows
substantially unobstructed through the needle side opening
34 and dilator side opening 111.

In some embodiments, the dilator shait 30 and needle body
22 maintain releasable rotational alignment where the user
may transition the dilator shait 30 and needle body 22 from a
first annular position to a second annular position about the
longitudinal axis relative to the needle body 22. The transition
from a first to second position may align or misalign the
respective side openings on the needle body 22 and dilator
shaft 30. This feature allows the user to change the needle
body 22 to a desired ornientation before and/or after punctur-
ing the blood vessel. For example, as discussed above, gen-
erally, 1t1s preferred that the bevel tip 108 enter the vessel with
bevel tip 108 up. However, once the needle body 22 1s 1n the
vessel, rotating the bevel tip 108 180 degrees prevents risk of
unwanted mnjury to the vessel. In preferred embodiments, the
physician or healthcare provider can alter the rotational align-
ment between the dilator shaft 30 and needle body 22 accord-
ing to his/her needs.

FIG. 7 depicts a cross-sectional view of another preferred
embodiment of the present invention. Additionally or alter-
natively, the annular space 60 between the dilator shaft 30 and
sheath body 34 may be minimized to reduce the flow of blood
into this space 60. Preferably, a passageway or conduit 62 1s
provided that channels blood flow to a view space 43. A
groove formed (e.g., by scoring) on either the outer side of the
dilator shaft 30 or the mner side of the sheath body 54 can
define at least a portion of the passageway or conduit 62. In
the 1llustrated embodiment, the passageway or conduit 62 and
the view space 43 reduce the open space 1n the annular space
60 1nto which the blood or fluid can tlow.

FIG. 8 depicts a cross-sectional view of another preferred
embodiment of the present invention. In some embodiments,
the annular space 60 can be substantially restricted so that




US 8,192,402 B2

11

blood or its constituents cannot flow into the annular space
between the sheath body 54 and the dilator shaft 30. The
sheath, preferably, comprises a view space 43 that allows
some blood to flow into a substantially reduced space
between the dilator shaft 30 and sheath body 54. Preferably,
blood cannot flow from the view space 43 or side openings 34,
111 into the annular space 60. The portion of the sheath body
54 above the view space 43 can be made from a clear, semi-
opaque, translucent, or transparent material so that when
blood flows 1nto the needle body 22, through the needle side
opening 34, through the dilator side opening 111, and 1nto the
view space 43, the physician or healthcare provider can see
the blood. Most preferably, the dilator side opening 111,
needle side opening 34, and the view space 43 are rotationally
aligned so that the blood can flow through the needle side
opening 34, through the dilator side opening 111, and 1nto the
view space 43 without any substantial obstruction. In some
embodiments, the sheath may comprise more than one view
space 43.

While the side openings 34, 111 in the needle 20 and the
dilator shaft 30 are aligned in the embodiments illustrated 1n
FIGS. 6, 7 and 8, the side openings alternatively can overlap
with each other or can be connected via a passageway or
conduit 62. The passageway or conduit 62 can be formed
between the side openings 111, 34 in the dilator and the
needle. In some embodiments of the access device, the pas-
sageway or conduit 62 1s defined by one or more grooves that
are formed (e.g., by scoring) on an outer side surface of the
needle, on an 1nner side surface of the dilator, or on both the
needle outer side surface and the dilator inner side surface. In
this latter form, the grooves can oppose each other or can
overlap at one or more points to define a portion of the
passageway. In additional embodiments, the passageway or
conduit 62 that places the side openings in communication
can be formed by incongruous shapes (e.g., incongruous
radial cross-sectional shapes) between the needle outer sur-
face and the dilator inner surface. For example, the needle
outer surface can have a circular shape and the dilator inner
surface can have an oval shape with a minor dimension of the
oval substantially equals the diameter to the circle, or vise
versa. The needle outer surface and the dilator inner surface
also can have other incongruous shapes, such as, but without
limitation, a trnangle and a circle, a square and a circle, and a
square and a triangle, where the needle supports the dilator at
least at two points.

In accordance with another aspect of the present invention,
there 1s provided an interlock or interconnection between the

guidewire and at least one of the following components of the
access device: (1) the needle body; (2) the needle hub; and (3)

the dilator hub. The 1nterlock or interconnection inhibits the
proximal end of the guidewire from being advanced too far
into the needle (and risk the possibility of intravascular
guidewire loss), as well as allows the needle, the dilator and
the guidewire to be generally withdrawn simultaneously.
Additionally, by mhibiting the withdrawal of the advanced
guidewire back into the needle, the risk of shearing oif the
distal end of the guidewire and having a gmdewire embolus 1s
reduced. The interlock or interconnection can also ensure that
the distal end of the guidewire remains extended beyond the
distal end of the needle to protect the needle tip, thereby
inhibiting an accidental needle stick.

FIG. 9 illustrates an embodiment of an interconnection
suitable to couple the guidewire 120 with the needle hub 21
once a healthcare provider has advanced the guidewire 120 to
its fully deployed position (1.e., to a position where the
guidewire 120 extends well beyond the distal end 108 of the
needle body 22 into the vessel). In the illustrated embodi-
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ment, the imterconnection comprises a female luer or inner
bore 130 defined by the 1nner bore of the needle hub 21 and a
male luer 122 disposed on the guidewire 120. The male luer
122 preterably resided at the proximal end of the guidewire
120; however, 1t can be formed at other locations along the
guidewire’s length, provided a sufficient length of guidewire
120 extends 1nto the vascular lumen (or other body cavity,
lumen or space) when the male luer 122 engages the female

luer 130.

The male luer 122 can be molded (e.g., inserted molded),
crimped, adhered or otherwise attached onto or to the end of
the guidewire 120 or can be formed 1n a unitary manner with
the guidewire 120. For example, the male luer body 122 can
be molded as a separate piece with a hole passing through the
luer body 122. The hole can be created 1n the molding process
or can be created thereafter. The luer body 122 1s then
threaded over the guidewire 120. The proximal end of the
guidewire can be crimped, kinked, or enlarged by the addition
of other material to inhibit the luer body 122 from slipping off
the proximal end of the guidewire 120. The guidewire 120 can
be similarly modified at a point distal of the luer body 122 to
inhibit the luer body 122 from sliding distally and ease the use
of the device; however, such further modification 1s unneces-
sary 1n order to interconnect together the needle hub 21 and
guidewire 120 when the guidewire 120 1s fully deployed.

The male and female luer connection illustrated in F1G. 91s
but one example of the types of cooperating structure that can
be included to interconnect or interlock the guidewire 120
with the needle hub 21. Other types of interengaging structure
can also be used for this purpose. For example, but without
limitation, the guidewire 120 can include one or more
enlarged beads at or near 1ts proximal end and the needle hub
21 can include one or more annular grooves defined about 1ts
conical inner bore 130. When advancing the guidewire 120 to
its fully extended position, the bead snaps into the corre-
sponding annular groove to interlock the gmdewire 120 to the
needle hub 21.

The engagement between the guidewire 120 and the needle
hub 21 can occur through simple axial movement of the
guidewire 120 relative to the needle hub 21, as understood

from the embodiments described above. It can also occur
through relative rotational movement between the guidewire
120 and the needle hub 21, or though a combination of both
axial and rotational movements. For example, the male luer
122, which 1s included on the end of the guidewire 120, can
include one or more projecting structures (e.g., an external
thread) that engage one or more spiral grooves (e.g., an inter-
nal thread) formed within the needle hub 21. A combined
axial and rotational movement of the guidewire 120 relative
to the needle hub 21 will interengage these cooperating struc-
tures to mterlock the gmidewire 120 and the needle hub 21.

FIG. 10 illustrates another interlock formed between the
guidewire 120 and the needle hub 21. In this embodiment, the
proximal end of the gmidewire 120 1s shaped as a clip 140,
which 1s configured to engage structure on the needle hub 21.
In the 1llustrated embodiment, the clip 140 has a two-dimen-
sional shape; however, 1n other embodiments, the clip can
take a three-dimensional shape.

As shown in FIG. 10, the clip 140 1s preferably configured
to engage an annular flange 142 disposed at the end of the
needle hub 21. For this purpose, the clip 140 includes a
transverse section 144 that extends outwardly from a longi-
tudinal axis of the gmidewire 120 and lies generally normal to
the longitudinal axis; however, the transverse section 144 can
extend at an acute or oblique angle relative to the longitudinal
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axis of the gmdewire 120. The length of the transverse section
preferably 1s shightly larger than half of the diameter across
the hub flange 142.

The clip 140 also includes a spring clip 146 that extends
distally from the transverse section 144. The spring clip 146
includes a generally V-shaped end that 1s configured to detlect
outwardly and ride over the hub flange 142 when the
guidewire 120 1s advanced distally and then to spring back
toward the guidewire 120 and 1nto a groove or space provided
on a distal side of the hub flange 142. While notillustrated, the
spring clip 146 can include an abutment surface on an 1nner
side of the spring clip 146, which extends generally normal to
the longitudinal axis and 1s disposed to abut against a distal
side of the hub flange 142 to resist proximal movement of the
guidewire 120 relative to the needle hub 21.

FIG. 11 1illustrates an example of an interlock formed
between the guidewire 120 and the needle body 22. The
interlock 1s formed 1n part by a hole 150 through the needle
body 22. Inthe illustrated embodiment, hub material on either
side of the through hole 150 1s also omitted; however, such a
reliel may not be included in other embodiments. Addition-
ally, the hole 150 need not extend through the needle body 22.

The guidewire 120 includes a protuberance 152 (e.g., a
bead) formed along its length which 1s deformable and 1s
slightly larger than the inner diameter of the needle body 22.
The protuberance 152 may be integral with the guidewire 120
or be attached to the guidewire 120. The protuberance 152 can
also take the form of a deflectable barb that projects proxi-
mally from the guidewire 120 to inhibit proximal movement
once 1t engages with the through hole 150. Additional protu-
berances are depicted in FIGS. 12 and 13. In FIG. 12, the
protuberance 15256 1s formed by flattening a section of the
guidewire 120. In FIG. 13, the protuberance 152¢ 1s formed
by a pair of nubs 154 formed on opposite sides of the
guidewire 120. The guidewire 1s split to a point distal of the
nubs and plastically deformed so as to spread the nubs 15
apart. The split ends 156 of the guidewire 120 act as leaf
springs that bias the nubs 154 outwardly, away from a longi-
tudinal axis of the guidewire 120.

With reference back to FIG. 11, the protuberance 152 1s
s1zed and located on the guidewire 120 to interact with the
through hole 150 once the guidewire 120 has been advanced
into the vessel by a desired length. At this point, the protu-
berance 152 snaps or springs into one or both sides of the
through hole 150 to hold the guidewire 120 relative to the
needle body 22. The guidewire 120 can also include a plural-
ity ol protuberances so as to provide multiple extension
lengths for the guidewire 120 from the needle body 22 and/or
to interact with a plurality of through holes to provide
enhanced or redundant interengagement between the
guidewire 120 and the needle body 22.

FIG. 14 illustrates a further embodiment of an interlock
between the guidewire 120 and the needle hub 21 with the
addition of a release mechanism that unlocks the dilator shaft
30 (and the sheath body 54 in the illustrated embodiment)
from the needle hub 21. The proximal end of the guidewire
120 1s attached to an end cap 160 that interacts with the needle
hub 21 1n any of the variety of ways described above. The end
cap 160 additionally includes a pair of cam arms 162. The
cam arms 162, when the end cap 160 1s engaged with the
needle hub 21, cause the clip sides 29 to depress inward and
release the hinged clips 27 from the flange 33 of the dilator
hub 32. In this position, the guidewire 120 1s interlocked or
interconnected with the needle hub 21, while the dilator shaft
30 1s free to be advanced over the needle body 22.

FIG. 15 illustrates a further embodiment of an access
device that includes an 1interconnection between the
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guidewire 120 and the needle hub 21, which also helps sup-
port a length of gmidewire 120 before insertion into the needle
body 22. In this embodiment, a support rod 170 extends
proximally from the needle hub 21. In some embodiments,
the length of the rod 170 can generally equal the length of the
guidewire 120 and in other embodiments it can be signifi-
cantly shorter (e.g., 25%-50% of the guidewire’s length). The
guidewire 120 includes a loop 172 formed at or near 1ts
proximal end which slides over the rod 170 as the guidewire
120 1s advanced into the needle body 22. The interaction
between the loop 172 and the rod support 170 supports the
proximal end of the guidewire 120. This same interaction
inhibits withdrawal of the guidewire 120 from the needle 20
once the guidewire 120 1s tully advanced. In another embodi-
ment, the loop can be part of the rod and the guidewire 1s
placed within that loop, reducing the likelihood that the wire
will fall out of the device before or during the procedure.
FIG. 16 1llustrates another embodiment of a guidewire 120
that can be used with one or more of the above-described
embodiments of the access device. The guidewire 120 has one
or more movable positioners or stops 180 that can be shd
along the guidewire shaft 120 as desired to limit the forward
advancement or backward movement of the guidewire 120
within the assembly of the needle 20, the dilator 28, and the
sheath 58. In the 1llustrated embodiment, the stops 180 are
silicone balls. The stop(s) of course can have other shapes as
well such as, for example, but without limitation, a hollow
cylindrical shape or a hollow truncated conical shape (e.g.,
substantially matching the shape of the needle hub inner
bore), and can be made of other types of materials as well.

Each ball 180 in the illustrated embodiment has a bore 182
passing through the ball 180. The bore 182 has a diameter
approximately equal to the diameter of the guidewire 120.
The compressible nature of the silicone balls 180 allows them
to be slid under force to a desired location along the
guidewire’s length. Once a suflicient sliding force 1s no
longer applied, the interference and resulting {Iriction
between the balls 180 and the guidewire 120 inhibits the balls
180 from sliding over the guidewire 120. Additionally, one or
more of the stops 180 can be split along 1ts length (e.g., by a
groove, slit, or elongated opening) that permits the stop to be
attached and detached from the guidewire 120 without pass-
ing over an end of the guidewire 120. This configuration thus
allows the stop(s) 180 to be removed from guidewires with
outwardly-extending proximal structure (e.g., the guidewires
120 shown 1n FIGS. 9, 10, 14 and 15) without passing over
cither the proximal or distal ends of the guidewire.

The outer diameter of the balls 180 1s s1zed to be larger than
the proximal opening 1nto the needle body 22. In the illus-
trated embodiment, the outer size of the ball 180 1s larger than
an inner bore 130 of the needle hub 21; however, 1n other
embodiments, the ball 180 can be sized to fit within the inner
bore 130 but not to fit into the needle body 22. The resulting
interference between the stop 180 and the needle hub 21
and/or the needle body 22 limits the forward advancement of
the guidewire 120 into the needle 20, as well as mhibits
retraction (backwards movement) of the guidewire 120 from
the needle body 22. The balls 180 also support the guidewire
120 when the access device 102 1s placed in its packaging, and
inhibit the guidewire 120 from moving relative to the needle/
dilator/sheath assembly during sterilization, transport and
storage, prior to use.

The embodiments herein described are comprised of con-
ventional, biocompatible materials. For example, the needle
preferably consists of a rigid polymer or a metal such as
stainless steel, nitinol, or the like. The other elements can be
formed of suitable polymeric materials, such as polycarbon-
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ate, nylon, polyethylene, high-density polyethylene, polypro-
pylene, fluoropolyrners and copolymers such as perfluoro
(ethylene-propylene) copolymer, polyurethane polymers or
co-polymers.

As noted above, the present access device can be used to
place a catheter at other locations within a patient’s body.
Thus, for example, but without limitation, the access device
can be used as or with a variety of catheters to drain fluids
from abscesses, to drain air from a pneurnotorax, and to
access the peritoneal cavity. In such applications, body fluids
flow 1nto the viewing space to indicate when the needle has
been properly placed.

Although this invention has been disclosed in the context of
certain preferred embodiments and examples, 1t will be
understood by those skilled 1n the art that the present inven-
tion extends beyond the specifically disclosed embodiments
to other alternative embodiments and/or uses of the invention
and obvious modifications and equivalents thereotf. In addi-
tion, while a number of variations of the invention have been
shown and described 1n detail, other modifications, which are
within the scope of this invention, will be readily apparent to
those of skill in the art based upon this disclosure. It 1s also
contemplated that various combinations or sub-combinations
of the specific features and aspects of the embodiments may
be made and still fall within the scope of the mvention.
Accordingly, i1t should be understood that various features
and aspects of the disclosed embodiments can be combined
with or substituted for one another in order to form varying
modes of the disclosed invention. Thus, 1t 1s intended that the
scope of the present invention herein disclosed should not be
limited by the particular disclosed embodiments described
above, but should be determined only by a fair reading of the
disclosure and the claims that follow.

What 1s claimed 1s:

1. An access device for placing a medical article within a
body space, comprising:

a needle having a needle body and an interior bore;

a dilator coaxially disposed about the needle body and

having a dilator shatt;

a medical article coaxially disposed about the dilator;

a plurality of openings extending through a side of at least
one of the needle body and the dilator shaft;

at least one opening 1n the other one of the needle body and
dilator shaft, the plurality of openings being spaced
about the one of the needle body or dilator shaft so that
at least one of the plurality of openings at least partially
overlaps the at least one opening 1n the other one of the
needle body and dilator shaft when the needle body 1s
rotationally clocked relative to the dilator shaift 1in a first
position and 1n a second position, the second position
being different than the first position;

a viewing space disposed between the dilator and the medi-
cal article;

at least one passageway connecting the viewing space with
the interior bore of the needle body, the passageway
being defined at least 1n part by the plurality of openings
and the at least one opening;

a lock member configured to move between a lock state and
an unlock state, the lock member connecting the needle
to the dilator so as to inhibait at least relative axial move-
ment between at least a portion of the needle and at least
a portion of the dilator when the lock member 1s 1n at
least the lock state; and

a guidewire configured to be coaxially disposed within at
least a portion of the needle body, the guidewire com-
prising a release member separable from the lock mem-
ber and configured to engage with the lock member so as
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to at least move the lock member from the lock state to
the unlock state when the guidewire 1s coaxially
advanced within the needle body.
2. The access device of claim 1, wherein the medical article
1S a catheter.
3. Theaccess device of claim 1, wherein the medical article
1s a sheath.
4. The access device of claim 3, wherein the sheath com-
prises a body and a hub.

5. The access device of claim 3, wherein at least a portion
of the sheath 1s clear.

6. The access device of claim 3, wherein at least a portion
of the sheath 1s translucent.

7. The access device of claim 3, wherein at least a portion
of the sheath 1s semi-opaque.

8. The access device of claim 3, wherein at least a portion
of the sheath 1s transparent so as to provide a visual indication
when blood or other body fluids flow 1nto the needle body,
through the plurality of openings and the at least one opening,
and 1nto the viewing space.

9. The access device of claim 1, wherein at least one of the
plurality of openings at least partially overlaps the at least one
opening in the other one of the needle body and dilator shatt
regardless of a rotational orientation of the dilator shaft rela-
tive to the needle body.

10. The access device of claim 1, wherein the plurality of
openings 1s 1rregularly spaced about the one of the needle
body or dilator shaft.

11. The access device of claim 1, wherein the at least one
opening and the plurality of openings define a plurality of
passageways, each passageway connecting the viewing space
with an 1nterior bore of the needle body.

12. The access device of claim 1, wherein the at least one
passageway has an incongruous shape between the needle
outer surface and the dilator inner surface, the incongruous
shape being a radial cross-sectional shape.

13. The access device of claim 12, wherein an inner side
surface of the dilator shait has an oval shape and an outer side
surface of the needle body has a circular shape.

14. The access device of claim 1, wherein the viewing
space 1s disposed at a distal portion of the medical article.

15. The access device of claim 1, wherein at least a portion
of the viewing space has a linear shape along at least a portion
of an axial length of the medical article.

16. The access device of claim 1, wherein at least a portion
of the viewing space has a curved shape along at least a
portion ol an axial length of the medical article.

17. The access device of claim 1, wherein at least a portion
of the viewing space has a spiral shape along at least a portion
of an axial length of the medical article.

18. The access device of claim 1, wherein the viewing
space has an annular shape.

19. The access device of claim 18, wherein an axial length
ol the viewing space 1s substantially coextensive with a length
of the medical article.

20. The access device of claim 18, wherein an axial length
of the viewing space 1s substantially less than a length of the
medical article.

21. An access device for placing a medical article within a
body space, comprising:

a needle having a needle body;

a dilator coaxially disposed about the needle body and

having a dilator shatt;

a lock member configured to move between a lock state and

an unlock state, the lock member connecting the needle
to the dilator so as to inhibit at least relative axial move-
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ment between at least a portion of the needle and at least
a portion of the dilator when the lock member 1s 1n at
least the lock state;

a guidewire configured to be coaxially disposed within at
least a portion of the needle body, the guidewire com-
prising a release member separable from the lock mem-
ber and configured to engage with the lock member so as
to at least move the lock member from the lock state to
the unlock state when the guidewire 1s coaxially
advanced within the needle body; and

an 1nterlock between the guidewire and at least one of the
needle and the dilator.

22. The access device of claim 21, wherein the interlock 1s

configured to retain the guidewire to the access device.

23. The access device of claim 21 further comprising a
medical article coaxially disposed about the dilator.

24. The access device of claim 21, wherein the interlock
comprises an attachment connecting the gmidewire to at least
one area of at least one of the needle and the dilator.

25. The access device of claim 24, wherein the one area 1s
a surface on the needle body.

26. The access device of claim 24, wherein the needle
includes a needle hub, the one area being a surface on the
needle hub.

27. The access device of claim 24, wherein the dilator
includes a dilator hub, the one area being a surface on the
dilator hub.

28. The access device of claim 24, wherein the attachment
connects the guidewire to at least two areas, the two areas
being on one of the needle, the dilator, and the needle and the
dilator.

29. The access device of claim 24, wherein the attachment
1s disposed relative to the guidewire so that the guidewire
does not have a full range of motion in at least one direction
when moving axially relative to the needle body.

30. The access device of claim 24, wherein the attachment
1s disposed relative to the guidewire so that the guidewire 1s
limited 1n moving 1n a proximal direction so as to prevent the
guidewire from completely retracting into the needle body.

31. The access device of claim 24, wherein the attachment
1s disposed relative to the guidewire so that the guidewire 1s
limited 1n moving 1n a distal direction so as to prevent the
guidewire from completely exiting the needle body.

32. The access device of claim 24, wherein the attachment
1s disposed relative to the guidewire so that the guidewire 1s
limited 1n moving 1n a distal direction so as to maintain a
mimmum length of the guidewire beyond a tip of the needle.

33. An access device for placing a medical article within a
body space, comprising:

a needle having a needle body;

a dilator coaxially disposed about the needle body;

a lock member configured to move between a lock state and
an unlock state, the lock member connecting the needle
to the dilator so as to inhibit at least relative axial move-
ment between at least a portion of the needle and at least
a portion of the dilator when the lock member 1s 1n at
least the lock state; and

a guidewire configured to be coaxially disposed within at
least a portion of the needle body, the guidewire com-
prising a release member separable from the lock mem-
ber and configured to engage with the lock member so as
to at least move the lock member from the lock state to
the unlock state when the guidewire 1s coaxially
advanced within the needle body.

34. The access device of claim 33, wherein the release

member 1s configured so that as the release member 1s moved
from a separated position to engage with the lock member to
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move the lock member to the unlock state, the guidewire
simultaneously moves with the release member.

35. The access device of claim 33, wherein the release
member 1s configured so that when the release member
engages with the lock member and moves the lock member to
the unlock state, at least relative axial movement between at
least a portion of the guidewire and at least a portion of at least
one of the needle and the dilator 1s mnhibited.

36. The access device of claim 33, wherein the lock mem-
ber 1s attached to the needle and releasably attaches to the
dilator.

37. The access device of claim 33, wherein the lock mem-
ber 1s attached to the dilator and releasably attaches to the
needle.

38. The access device of claim 33, wherein each of the
needle and the dilator comprises a hub, the lock member
connecting the hubs.

39. The access device of claim 33, wherein the guidewire
comprises an end cap, the end cap comprising the release
member.

40. An access device for placing a medical article within a
body space, comprising:

a needle having a needle body;

a dilator coaxially disposed about the needle body and

having a dilator shatt;

a lock member configured to move between a lock state and
an unlock state, the lock member connecting the needle
to the dilator so as to inhibit at least relative axial move-
ment between at least a portion of the needle and at least
a portion of the dilator when the lock member 1s 1n at
least the lock state;

a guidewire configured to be coaxially disposed within at
least a portion of the needle body, the guidewire com-
prising a release member separable from the lock mem-
ber and configured to engage with the lock member so as
to at least move the lock member from the lock state to
the unlock state when the guidewire 1s coaxially
advanced within the needle body; and

one or more stops disposed between the guidewire and at
least one of the needle and the dilator.

41. The access device of claim 40, wherein the one or more
stops have a maximum circumierence that 1s greater than a
minimum circumierence of the gmdewire.

42. The access device of claim 40, wherein the one or more
stops comprise silicon.

43. The access device of claim 40, wherein the one or more
stops have a generally round shape.

44. The access device of claim 40, wherein the one or more
stops contacts an mnner surface on the needle body at least
when the guidewire 1s slid 1n a distal direction.

45. The access device of claim 40, wherein the one or more
stops 1s disposed so as to connect the guidewire to at least an
area of one of the needle and the dilator.

46. The access device of claim 40, wherein the one or more
stops 1s disposed on the guidewire so that the guidewire does
not have a full range of motion 1n at least one direction when
moving axially relative to the needle body.

47. The access device of claim 40, wherein the one or more
stops 1s disposed on the guidewire so that the guidewire 1s
limited 1n moving 1 a proximal direction to prevent the
guidewire from completely retracting into the needle body.

48. The access device of claim 40, wherein the one or more
stops 1s disposed on the guidewire so that the guidewire 1s
limited in moving 1 a distal direction to prevent the
guidewire from completely exiting the needle body.

49. The access device of claim 40, wherein the one or more
stops 1s disposed on the guidewire so that the guidewire 1s
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limited 1n moving 1n a distal direction to maintain a minimum
length of the guidewire beyond a tip of the needle.

50. The access device of claim 40 further comprising a
medical article coaxially disposed about the dilator.

51. The access device of claim 40, wherein the one or more
stops are attached to the guidewire.

52.The access device of claim 51, wherein the one or more
stops are movable along a length of the guidewire.

53. The access device of claim 51, wherein the one or more
stops are inhibited from moving along the length of the
guidewire.

54. The access device of claim 51, wherein an interference
fit exists between the one or more stops and the guidewire.

55. The access device of claim 51, wherein a friction fit
ex1sts between the one or more stops and the guidewire.

56. The access device of claim 51, wherein the one or more
stops are mechanically coupled to the guidewrre.

57. The access device of claim 51, wherein the one or more
stops are adhered to the guidewire.

58. An access device for placing a medical article within a
body space, comprising:
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a needle having a needle body;
a dilator coaxially disposed about the needle body;
a lock member configured to move between a lock state and

an unlock state, the lock member connecting the needle
to the dilator so as to inhibait at least relative axial move-
ment between at least a portion of the needle and at least
a portion of the dilator when the lock member 1s 1n at
least the lock state; and

a guidewire configured to be coaxially disposed within at

least a portion of the needle body, the guidewire com-
prising a release member separable from the lock mem-
ber and configured to engage with the lock member so as
to at least move the lock member from the lock state to
the unlock state when the guidewire 1s coaxially
advanced within the needle body

wherein the lock member comprises hinged clips that

releasably attach to at least one of the needle and dilator,
and the release member 1s configured to engage the
hinged clips to rotate the clips and cause them to release
the at least one of the needle and the dilator.
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